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1999 saw a number of advances in the development of the
Annis Water Resources Institute (AWRI). January marked the beginning
of a $5 million campaign to fund the construction of a building on
Muskegon Lake to house the AWRI and create the Lake Michigan Center.
A distingui shed Campaign Committee Chaired by Charles Johnson II,
kicked off the campaign with a $1 million gift from the Community
Foundation for Muskegon County, followed by a $500,000 gift from SPX
Corporation. Through the lead efforts of Sen. Leon Stille, the State of
Michigan provided $1,000 ,000 for the project.
The Campaign Committee had raised approximately $4.5 million by
November, a remarkable accomplishment. The Committee hopes to reach
its $5 million goal early in 2000 and to break ground for the new facility
by June 2000. The architectural firm of Hooker Dejong will design the
four-story building complex, which will include classroom labs and con-
ference capability.
The AWRI research and education vessels D. J. Angus and W G.
Jackson introduced more than 8,500 people to the science of our water
resources during 1999. They offered programming in the Lake Michigan
ports of Grand Haven, Muskegon, White
Lake, South Haven, St. Joseph , East
Chicago, Chicago, Milwaukee , Waukegan,
Manitowoc , Sturgeon Bay, and Green Bay.
In November, AWRI hosted the "Lake
Michigan State of the Lake 1999" conference
in Muskegon. This two-day event brought
together scientists, policy makers, educators
and the public interested in the future of Lake
Michigan. The success of this first compre-
hensive Lake Michigan event was such that
the Institute expects to offer similar basin-
wide programs in the future.
The year was not without sorrow. The
passing of Robert B. Annis after whom our
Institute was named marked September.
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• conducts innovative
research and collects vital
data on the impact our
lifestyle has on our natural
resources
• shares information about
our environment with the
community
• collaborates with other
organizations to discuss
ideas and find solutions to
problems
• offers hands-on learning
experiences aboard
research vessels
• helps business, industry,
and communities imple-
ment environmentally-safe
practices
• confronts issues that will
affect our community in
the future
• provides GVSU students
with the opportunity to
apply their classroom
learning and be part of a
research team
• assists GVSU professors
in their research.
Artist's rendering of the Lake Michigan Center.
To preserve, protect and improve our natural resources
Environmental Research Group
An Interview with Dr. Richard Rediske, Senior Program Manager
In our research laboratories,
AWRI conducts sophisticated
environmental analyses and
assessments. This
information is the
foundation that helps us
make decisions about living
responsibly within our
environment.
"The data we are able to
extract from thorough
testing procedures provides
vital input in decisions that
affect our choices and our
quality of life."
How does the testing you do serve the
cause ofenvironmental protection?
By continually assessing the condition
of our environmen t, we can detect
changes that might signal a potential
problem. That' s critical if you want to
protect our natural resources through pre-
vention-a much better alternative than
remediation which can be expensive and
may not work.
Also, by providing and interpreting
the data we collect, we bring up impor-
tant issues that need to be addressed and
help decision-makers develop viable
solutions which will help protect our
water resources .
Can you explain the process ofnatural
degradation, how you test for it, and why
it 's important?
Natural degradation is the process of
eliminating contaminants in the environ-
ment through natural processes; the
intrinsic chemical and biological degra-
dation of hazardous chemicals. When we
test for natural degradation, we look at
the actual microbial metabolites of the
bacteria that are causing the removal.
When we find the metabolites, we're
pretty sure the bacteria are present that
degrade hazardous chemicals in the envi-
ronment. Everyone likes to believe they
are, but you have to have some sort of
indicator that's present to determine if
indeed the chemicals are breaking down.
Determining if this process is occur-
ring is important because people want to
spend their clean-up money in the most
judicial way possible. If you have natural
degradation going on, you may not have
to take the material out. A monitoring
program may be all that's necessary .
Muskegon Lake has been listed as an
Area of Concern by the International
Joint Commission and has been targeted
for study. What is AWRI's role in the proj-
ect and what will you be studying ?
The water quality in Muskegon Lake
has improved because of the removal of
direct effluent discharges and improve-
ments to the wastewater system . No one
has looked at the issue of sediment con-
tamination since the 70's. We'll be study-
ing the area for the next two years, inves-
tigating 18 locations of known or sus-
pected sediment contamination. The
information will give us an idea of the
nature and extent of sediment contamina-
tion. It will also enable us to determine if
historical sediment contamination is
buried under layers of clean material or if
it is being actively mixed by wind and
wave action . The data will help local
:cision-makers prioritize areas in the
ake for remediation.
Last year you developed an Agricultural
Water Quality Index (AWQI) to help eval-
uate the relationship between farming
operations and water quality. How have
you used that index this year and what
were the results?
We worked with the index in different
agricultural settings in Ohio, and we were
able to show that the farms we were
looking at were not having an impact on
the stream. The impact was really coming
from unstable hydrology upstream. This
kind of information is very helpful in
determining what steps should be taken
to protect the watershed.
There has been considerable effort in
past years to reduce and eliminate pollu-
tants caused by industry and other
sources. Is that effort paying off?
I would say since the effort began, the
nount of pollutants, like heavy metals,
pesticides , and PCBs, has been reduced ,
yet that doesn't mean we don't have to be
concerned. We're still dealing with his-
torical problems that need to be
addressed at a future date.
1999 Group Highlights
• Issued report of sediment contamination in the lower
Grand River, a project funded by the U.S. Environmental
Protection Agency. One of the results showed that the
downstream ends of islands in the Grand River appear to
have high heavy metal concentrations. The report is
available on the Great Lakes National Program website
[http://www.epa.gov/glnpo/sediment/GrandRiver/index.htmll
• Began a two-year sediment contamination and aquatic
insect investigation of Muskegon Lake, funded by the
EPA's Great Lakes National Program Office.
• Dr. Richard Rediske was awarded a Visiting Scientist
position with the National Oceanic Atmospheric
Administration (NOAA) .
• Initiated a habitat survey of the lower Muskegon River
which will document the vegetative changes from the mid
70's to now. Funded by the Community Foundation for
Muskegon County through the Great Lakes Community
Foundation Environmental Collaborative.
• Hosted an environmental engineering student intern from
Stuttgart University in Germany, who assisted on projects
involving bioremediation indicators.
• Performed analyses of groundwater from two
contaminated sites to determine if natural biodegradation
was occurring. Indicator chemicals were present that
showed hazardous chemicals in the environment were
degrading naturally.
• Made presentations on the Agricultural Water Ouality
Index (AWOl) at conferences in Missouri and Ohio,
sponsored by the American Farm Bureau Foundation . The
AWOl was developed to help agricultural producers
determine the condition of their streams and what effect
farming practices have on water quality.
• Continued analyzing data on sediment chemistry and
aquatic insects in Manistee Lake, and developed methods
for analyzing fish tissue. The project is funded by the U.S.
EPA's Great Lakes National Program Office (GLNPO).
• Assisted three faculty members in their independent
research projects related to water quality issues by
providing lab space, equipment, and technical assistance
and worked with three students on research on capstone
classes.
Lower Muskegon River Watershed
Project Area Soil Classification Map
Information Services Center
An Interview with John Koehes, Senior Program Manager
The Information Services
Center (ISC) collects and
analyzes data from
environmental research
projects, condenses this data
into useful information, and
then offers the information
to those who make critical
decisions about managing
our natural resources.
"Through several different
projects, the ISC has been
able to develop tools and
methods for capturing
information on water quality
and land use issues. These
tools are valuable in solving
not only environmental
problems but also help shed
light on socio-economic
concerns as well."
What do you believe has the most dra-
matic effect on west Michigan 's water
resources ?
Many people think that the dumping
of toxic material into our streams and
lakes is most responsible for the decline
in the quality of our watersheds.
Actually, what is having the most dev-
astating effect on both surface and
groundwater resources is something
much harder to control-the conversion
of land from rural to urban use. As popu-
lation continues to rise, so does the need
for housing and commercial/retail areas .
Construction, an increase in impervious
surfaces, expansion of sewers and water
service, and other human activities are
indirectly upsetting the delicate balance
of our watersheds ' ecosystems.
Obviously, we can't and don't want to
eliminate growth and development, but
we can do a lot to manage it. One of our
main objectives is to control urban devel-
opment while encouraging economic
growth.
How do you control urban development
while encouraging economic growth ?
Developing partnerships and alliances
with organizations and groups is key to
managing development and thus protecting
our natural resources. As we learned from
our study of York Creek, it's far better to
implement control strategies that minimize
impact than it is to remediate once the
damage is done. This proactive approach
takes a great deal of education and cooper-
ation from all sorts of groups-developers,
landowners, public officials-anyone who
may create an impact or be affected.
This past yea r; AWRI started working on
the Rogue River Watershed. What is the
scope of the project and what are the
major concerns?
The Rogue River is a highly prized,
nationally recognized trout stream, locat-
ed in one of the fastest growing metro-
politan areas in Michigan. The watershed
is large-more than 167,000 acres in
all- and shares boundaries with five
west Michigan counties: Kent, Ottawa,
Newaygo, Muskegon, and Montcalm.
In order to handle a watershed this
size, we've divided it into 12 smaller sec-
tions and will organize steward teams-
groups of interested residents, scientists,
outdoor enthusiasts, local officials, and
others-responsible for each section. The
teams will help monitor water quality,
clean up the stream, and handle restora-
tion activities .
Sedimentation, stream bank erosion ,
and increased water temperatures have a
detrimental effect on the stream and the
trout population itself.
You have recently developed a popula-
tions allocation model for Muskegon
County. Why is this model important?
By documenting land use and propos-
ing different population estimates for a
specific area-in this case, Muskegon
County-officials have a better feel for
what to expect and can develop alterna-
tives for natural resource protection. The
model will help them to manage the con-
sequences of development and incorpo-
rate more natural processes to assimilate
such things as stormwater runoff.
1999 Group Highlights
• Began work on the Rogue River Watershed Project as con-
tractor to the Grand Valley Metro Council. The project is fund-
ed by the U.S. EPA and administered by the Michigan
Department of Environmental Quality.
• Completed the Farmland Preservation Project, which was
funded in part by the Frey Foundation.
• Completed a seven-year partnership with Alpine Township
on the York Creek Watershed Project, funded by the U.S.
EPA and administered by the Michigan Department of
Environmental Quality.
• Completed Phase III of the Muskegon County land Use
Initiative. The Community Foundation for Muskegon County
provided principal funding.
• Completed the fifth year of the Gypsy Moth Suppression
Program, affecting 14 counties in Michigan.
• Began to inventory land use for shoreline portions of some
Michigan counties as part of the Detroit District of the U.S. Army
Corps of Engineers' lake Michigan Potential Damage Study.
• Developed a simulation model to test a proposed
Marketable Development Rights program with funding from
the Michigan Great lakes Protection Fund.
• Continued to work with local health departments partici-
pating in the Michigan Department of Environmental
Quality's Source Water Assessment Program.
• Completed the Pentwater River Watershed Project Decision
Support System funded by the U.S. EPA and administered by
the Michigan Department of Environmental Quality.
• Began a Road/Stream Crossing Inventory in Ionia County
with funding provided through the 1998 Michigan
Transportation Enhancement Program.
• Created a Natural Resource Inventory System for the
Pierce Cedar Creek Institute with funding provided by the
Willard G. Pierce and Jessie M. Pierce Foundation.
• Contracted with the City of Grand Rapids to provide assis-
tance with their stormwater education program.
• Began to compile information needed to complete the
Newaygo County land Use project, funded by the Fremont
Area Foundation through the Great lakes Community
Foundation Environmental Collaborative.
Outreach Initiatives
An Interview with Dr. Janet Vail , Senior Program Manager
AWRI outreach initiatives
keep the community
informed about environmen-
tal concerns and offer unique
learning opportunities which
create awareness of and
appreciation for our natural
resources.
"One of the most important
things we do is to create
connections between indi-
viduals and groups. "
The W.G. Jackson completed a second
tour of Lake Michigan, visiting l 2 ports
ofcall. What is the purpose of this tour
and what were the outcomes?
In 1998 AWRI initiated the "Making
Lake Michigan Great Tour" during which
the WG. Jackson visited ten ports of call
in order to spread the word about
lakewide management planning and link
people throughout the basin.
This past year, we again partnered
with the U.S. Environmental Protection
Agency Lake Michigan Forum to sponsor
another tour. This time, the W G. Jackson
research and education vessel visited 12
ports in Michigan, Indiana, Illinois and
Wisconsin.
Our crew conducted water quality
monitoring in each location. We tested
for the presence of E-coli bacteria and
looked at the problems caused by invad-
ing species.
Even though the issues and concerns
were different at each port of call, we
found a great level of interest in protect-
ing the lake and its ecosystem.
Overall, the tours are very educational
not only for the people at each port but
also for us. What we learn enriches our
program and increases our knowledge,
bringing us one step closer to a compre-
hensive and consolidated plan of action
for protecting Lake Michigan.
In November AWRi hosted the first ever
"Lake Michigan State of the Lake '99"
conference. What issues did the confer-
ence address?
More than 200 attendees met to share
information and discuss issues about the
state of Lake Michigan. Over 50 speakers
presented information on topics such as
the Lake Michigan Lakewide
Management Plan, lake levels, exotic
species, the Lake Michigan Mass Balance
Study, and other prevalent issues. An
evening public meeting drew over 200
additional attendees.
AWRJ's Outreach initiative includes sev-
eral educational programs designed to
involve teachers and students. What are
you hoping to achieve through these pro-
grams ?
There's an educational component to
just about everything we do, yet we offer
certain programs created especially for
teachers and students. The GLOBE train-
ing workshop, offered for the first time
this past year, is a good example.
GLOBE stands for "Global Learning and
Observations to Benefit the
Environment." Research scientists from
across the world design and implement
actual projects using data collected by
tudents. The data must meet high stan-
dards to be useful to the scientists so
teachers must have the right training to
supervise students. Thirty participants
spent four days in July learning the
GLOBE protocols. They shared many
creative ideas for involving students in
the program. We received very positive
comments on the training.
Our "Building a Learning Community
through Aquatic Education" program is
another example of how we reach the
education community. And, of course, our
vessels, the D.J. Angus and WG. Jackson,
offer wonderful opportunities to experi-
ence hands-on learning . What students
learn on-board often stays with them for
years.
Offering opportunities to learn about
our environment is the foundation of
what we do. Yet it's more than just shar-
ing information. Our programs have an
appeal that goes beyond textbook learn-
ing. By engaging students at a young
age, we are hoping to stimulate a life-
long interest in protecting our natural
resources.
1999 Group Highlights
• Completed the first year of operations at AWRI's new
facility on Muskegon Lake which serves as the permanent
home of the w.G. Jackson.
• Convened the "Lake Michigan State ofthe Lake '99" con-
ference in November. A diverse group of government
agency representatives, scientific researchers, policy mak-
ers, and others interested in the welfare of Lake Michigan
shared information and discussed possible management
plans. The conference was funded by GVSU, Muskegon
County, the Community Foundation for Muskegon County,
and the Joyce Foundation.
• Served over 8,500 participants in the Water Resources
Outreach Education Program, bringing the total number of
participants served in vessel programs to more than
60,000 since the program began in 1986 with the launch of
the D.J. Angus.
• Completed a second successful year of the Making Lake
Michigan Great tour during which the W.G. Jackson trav-
eled to 12 ports of call on Lake Michigan. The purpose of
the project was to spread the word about the U.S. EPA
Lakewide Management Plan for Lake Michigan. More than
1,700 people turned out for the events.
• Held several teacher workshops as part of the Building a
Learning Community through Aquatic Education project.
This project was funded by the Michigan Department of
Education through their Eisenhower Professional
Development Program.
• Held the first Global Learning and Observations to
Benefit the Environment (GLOBE) training workshop for
30 educators at GVSU . GLOBE is an international environ-
mental monitoring program which links scientists and stu-
dents from around the world. The Michigan Space Grant
and Consumers Energy provided help with funding.
• Enhanced Outreach Education through further develop-
ment of the web site and production of a video designed
to introduce younger students to the vessel program.
• Collaborated with the GVSU Grand Forum, a lifelong
learning group for senior citizens, to present "First
Odyssey: Making Lake Michigan Great."
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AWRI provides opportunities for students to pursue their interests in our
environment. The following students received AWRI internships during 1999.
Bob was for many decades a leader in informal science education as well as a
strong influence on our Institute. His expertise as a precision instrument scien-
tist brought him international recognition, and his contributions to science edu-
cation earned numerous honors at the state and local levels, as well as national
recognition by the National Science Teachers Association.
David Strand, an instructor in our Water Resources Outreach Education
Program, passed away suddenly in November. Dave will be remembered as the
proverbial inquisitive scientist, a life-long learner who thoroughly enjoyed shar-
ing his knowledge with others. All of us at Grand Valley will miss the leader-
ship and support of Bob and Dave. The foundation they helped to build for
AWRI will serve the Institute well for many years.
The R. B. Annis Water Resources
Institute works closely with GVSU
professors researching our environ-
ment. This past year, the AWRI pro-
vided services to many professors,
and AWRI Faculty Research Awards to
the following:
Stephen Mattox
Assistant Professor of Geology
Project title: The Hydrosphere of West
Michigan : K-6 Curriculum
Development , Outreach, and Webpage
Development
Shaily Menon
Assistant Professor of Biology
Project title: GIS Technology Transfer
to Developing Countries : A Needs
Assessment and Training Workshop in
Sao Paulo, Brazil
Neil MacDonald
Assistant Professor of Biology
Project title: Water Quality Monitoring
in the Pigeon River Watershed, Ottawa
County, Michigan
1999 Staff/Administrative:
Tonya Cnossen
Andrea Pickens
Roxana Taylor
Ron Ward , Director
Information Services Center:
Mia DeBruyne
Rod Denning
Ed Frye
Christy Heisler
John Koches, Senior Program Manager
Karen Lagerberg
Kurt Thompson
Andrea VanderWoude
Outreach Initiatives:
Jeffery Auch
Richard Behm
Robert Bum s
Bonnie Cowles
Ronald Dykst ra
Anthony Fiore Jr.
John Gort
Roger Hillstead
Douglas Maas
Daniel McCormick
Robert Pennell
Joe Rohloff
David Strand
Roger Tharp
Gus Unseld III
Janet Vail, Senior Program Manager
Chuck Vanderlaan
Melissa Welsh
Environmental Research Group:
Betty Doyle
Richard Rediske, Senior Program Mana.
Cynt hia Tho mpson
Betsy Grannis, DJ. Angus-Scientech Educational Foundation Intern
Betsy's interest in protecting and enhancing aquatic life and the environment started
with a visit to Sea World in Ohio. In high school she participated in ecological stud-
ies and a recycling project which further solidified her career goals.
Bruce VanDenBosch, DJ. Angus-Scientech Educational Foundation Intern
Although Bruce considered a career in Natural Resource Management after high
school, he instead took a job with a welding supply retail company and started a
family. Twenty-five years later, he returned to school and now plans to pursue his
lifelong dream.
Brian Bartos, DJ. Angus-Scientech Educational Foundation Intern
When Brian was 13 years old, his family moved to the Muskegon area in order to be
closer to nature. What he has learned from growing up surrounded by nature has
sparked his interest in preserving our natural resources. He is majoring in biology
and hopes to enter a career dedicated to environmental preservation.
Jean Conzelmann, VanderMey Intern
After working for many years as an accountant , Jean has returned to school to earn a
second bachelor' s degree in Natural Resources Management. She is interested in
pursuing a career as a GIS AnalystJResearch Assistant.
If you would like more information about AWRI's programs, please
call us at (616) 895-3749, fax us at (616) 895-3864, contact us through
the Internet at http://www4.gvsu.edu/wri/, or write us at R.B. Annis
Water Resources Institute, Grand Valley State University, One Campus
Drive, Allendale, MI 49401.
Student Assistants:
Dona ld Ackerman
Brian Bartos
Me lissa Berg
Caris sa Bert in
Jessica Blunt
Colleen R. Cartwright
Laur ie Cavis
Beth Clawso n
Keenan Colquitt
Jean Con zelma nn
Ian Diffenderfer
Quang Dinh
Joel Dye
Rebecca Gannon
Betsy Gran nis
Davina Gutierrez
Ann Hammond
Mitchell Koetje
Samue l E. Kraut
Jill Leale
Yashica Lockett
Michelle McQ uiston
Krista Miller
Shelia M. Pomeroy
Timothy Redder
Kristin Rench
Dawn Schneider
Ryan Scott
Curtis Shideler
Monica Simon
Gains Spohn
Pete Steve ns
Freddie Taylor
Bruce VanDenBosch
Michael VanOoteg hem
